Electrohydrodynamic Atomization Spray
The multiple modes of spray cone jet for EHDA deposition process are presented in Fig. S1 below. The figure indicates that the first mode is dripping mode where the materials droplets are ejected without any cone jet formation. The second mode is micro-dripping mode where the ejected droplet size is reduced but still there is no formation of cone jet. The third mode is stable cone jet mode while further increasing the voltage will lead to unstable and multi-jet modes. The system parameters are optimized to achieve a stable cone jet mode for the thin film deposition of MoS2. The system parameters are presented in Table S1 . The film thickness of the deposited MoS2 flakes was measured using cross-sectional SEM image presented in Fig. S2 and was found to be ~130 nm. 
Surface functionalization
The surface functionalization method and working principle is based on already reported methods in the literature with little modifications [1] [2] [3] [4] [5] [6] . As a brief summary, the MoS2 thin films submerged in the solution of ethanol and water (90% and 10% respectively) for 1 hour to produce free hydroxyl (OH) groups on MoS2 surface 1, 5 . Afterwards, for surface In the functionalized thin films, the silane molecules displace the adsorbed water or OH groups from the MoS2 surface. Because the water molecules tend to absorb on the defects rather than the perfect surface, it is clear that the silane moieties displace the water molecules from these defects 7, 10 . These defects serve as the anchoring points (chemisorption) from which the polymerized BTS molecules can extend and cover larger areas of 2D MoS2 flakes (physisorption) 7, 10 . This method almost ensures that even if the defects are not perfectly similar in the flakes, the resulting functionalization will be repeatable 11 due to covering large area of the flakes with BTS and the sensor results for multiple trials and samples with little error prove the repeatability.
Point of care diagnosis system and process
The basic circuit diagram for the detection circuit is presented here in Fig. S4 (A) but the detailed circuit diagram is not presented that also includes amplification and conditioning portions to improve signal to noise ratio (SNR) and sensitivity. First, the reading of the current without the control solvent was recorded and then the control was added to start calibration and record the base impedance. After that, a known amount of antigen is added to the control solvent and the system automatically waits for the readings to get stabilized. The percentage sensitivity is calculated and stored.
